Laryngeal and pump muscle activities during CO2 breathing in neonates.
Term human newborns were challenged with a 2-3% CO2 gas mixture during quiet sleep. A common ventilatory response, consisting of increased tidal volume with no change in respiratory frequency or timing, was observed in all eight subjects. Minute ventilation and mean inspiratory and expiratory flow rates were elevated in all eight subjects [38 +/- 8 (SE), 38 +/- 22, and 39 +/- 9%, respectively]. Diaphragm, intercostal, and posterior cricoarytenoid (PCA) muscle activities during inspiration were increased in four of eight, six of eight, and seven of eight subjects, respectively Changes in intercostal and PCA muscle activities correlated with changes in inspiratory flow rates (r = 0.77 and 0.66, respectively). Diaphragmatic braking of expiratory airflow varied between subjects during room air breathing and did not change in six subjects with CO2 breathing. The remaining two subjects increased postinspiratory inspiratory diaphragmatic activity. Baseline expiratory PCA activity was augmented with CO2 breathing in six of eight subjects and correlated with increases in mean expiratory airflow (r = 0.76). The newborn infant is capable of using a variety of breathing strategies to augment tidal volume and minute ventilation, and control of the upper airway appears to be critical in modulating airflow during CO2 breathing.